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FT-IR Spectroscopy. Fourier Transform-Infrared (FT-IR) spectroscopy measurements were carried out using an Agilent Cary 630 FT-IR spectrometer, in the range of 650 to 4000 cm -1 , after lyophilization of an aliquot of sample.
Size Exclusion Chromatography. Size exclusion chromatography (SEC) analysis was performed on a system composed of a Varian 390-LC-Multi detector suite equipped with a Varian Polymer Laboratories guard column (PLGel 5 μM, 50 × 7.5 mm), two Mixed-C Varian Polymer Laboratories columns (PLGel 5 μM, 300 × 7.5 mm) and a PLAST RT auto-sampler. Detection was conducted using a differential refractive index (RI) and an ultraviolet (UV) detector set to λ = 309 nm. The mobile phase used was DMF (HPLC grade) containing 5 mM NH 4 BF 4 at 50 C at flow rate of 1.0 mL min -1 . Poly(methyl methacrylate) (PMMA) standards were used for calibration. Number average molecular weights (M n ), weight average molecular weights (M w ) and dispersities (Đ M = M w /M n ) were determined using Cirrus v3.3 SEC software.
High-Performance Liquid Chromatography. Reverse phase high-pressure liquid chromatography (RP-HPLC) was carried out using a Shim-pack GISS 5 μm C18 (4.6 × 125 mm) column on a Shimadzu instrument using the following modules: LC-20AD solvent delivery module, SIL-20AC HT autosampler, CTO-20AC column oven and SPD-M20A photodiode array UV-Vis detector. The 222 nm peptide bond absorbance was extracted from the PDA detector. The mobile phases used were H 2 O (18.2 MΩ·cm + 0.04% v/v formic acid)/MeCN (HPLC grade + 0.04% v/v formic acid). A range of mobile phase gradients was investigated. The optimized gradient was ran at 0.8 mL min -1 at 30 C and is shown in Table S1 . was spotted onto a 96-spot steel plate followed by an equal volume of sinapic acid matrix (15 mg in 0.5 mL of water, 0.5 mL of acetonitrile and 1 μL of trifluoroacetic acid (TFA)). The solvent was evaporated before the recording of spectra and analysis using flexControl software. 
Optical Microscopy. Images of the monomer-in-water emulsion solution prior to polymerization were captured using a Leica DM IL LED optical microscope equipped with a Leica MC170 HD colour camera at 10× magnification. 10 μL of the freshly prepared sample was added on a glass slide and imaged within 5 min after emulsion formation. min. All measurements were performed in at least triplicate.
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Photoreactor Setup Specifications
The LED source for the visible-light initiated PISA reactions (TruOpto OSV5X3CAC1E, 4.5 W) was purchased from Rapid Electronics and had a radiant flux of 800 mW@400 mA at 12V DC operating at a wavelength of 400-410 nm. This was fitted to a custom-built setup equipped with a dimmer switch for controlling the output light intensity. The vial base is located 19 mm above the light source to limit heating which creates a 40° cone of light from the center of the LED giving 76% intensity at the perimeter of the sample. In the present study, all photo-PISA reactions were carried out at full output light intensity. 
